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A Preface concerning thefc Experiments; 

Though ao fhnnprolixityAhePtshcz,which the Author had made to aB he wrote about Refpt- 
t 2 iX\on y have,been purpofely omitted y yet there are fome few points fo neceffary to be taken notice 
pfythat ’its thought unfit t$ leave them wholy untouch'd. For, the following Experiments be¬ 
ing not at fir ft written for the Prefs,and thrown by for many years Jill they were very haflily ga¬ 
ther'd together, and in fome places fupply’d with others, little left haflily annex’d to make fome 
neceffary /apply s,the Reader mufl net qxpeft tnfuch a Cafuall Tra6t (which the Author con - 
feffes to be one of the mvfl imp erf ell and immethoaicall of all his compofures)any thing but Novel¬ 
ty,and Truth,and an Earneft defire to be ferviceable in an Inquiry Jo important to Mankind, to 
the Curious in general,and e fpecially to Phyfitians, who by the incouraging mention they have 
made of his former endeavours in this kind,have invited him to add thefe many new Experiments 
to thofe fewjhey had hitherto exercifed their Wits upon ; Andjo leave them the more freedom u 
do foyhe purpofely forbore to confirm,or confute any Hypothefis, 0 r/a much as propofe any of his 
own*,declaring it to be his Aime,mt toefpoufe or make a party,but to communicate to the Curious 
fome matters of fa &i,that are new \ and in an hi finical way impartially delivered . No more 
^Preface ts HOW to be added, but that ’tis thought fit, for prevention of Ambiguity, to give s hit 
Advertifemwt touching the ground of the Title of Vacuum Boylianura, to be met with in thefe 
Experiments ; That as Learned nun,both Englijh andEorreigners, in their writings have fame* 
ftrly fer diflinftion fake implofd the Tales of Machina Boyliana ,and Experiments Boyliana? 
fo the Author,tj5»nt writ thefe,for the moll part in hafl,and for his own memory,did for difpauh 
fakf,call the abfence of the Air procured in his Receivers, our Vacuum >• whence by Analogy was 
fram'd the Vacuum Boyiianum,Otf6/c& he there fore thinks the lefs improper* becaufe to call /> 
Vacuum ab(olutely,would be judged by many a declaring khnfeif a Vaeu\t\.who dees ml yet own 
the being either o/their opinion,or a downright Plenift \ or elfe he mush be troublefome to th& 
Reader and himfelf,by frequently explaining , what fen of Vacuum he under Hands ; whereas 
he declares once for all , that by the Vacuum Boy lianum he means fuch a Vacuity or Abfence of 
Common Air,** is wont to be.effected or produc’d in the operations of the Machina Boyliana* 
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The XI. Title. 

Cfthe Accidents that happen'd to Animals in Air brought to a considerable de¬ 
gree, but not near the utmoji one, of Rarefaction, 

I N the Generality of our Pneumatical Experiments upon Animals, it 
fuited with our p«rpofes,to rarifie the Air as much, and for the moft 
part as faft,as we could *, but I had other Tryals in Deiign, wherein an 
extraordinary degree of Rarefa&ion, but yet not near thehigheft to 
which the Air might be brought by our Engin, feem'd likclieft to con¬ 
duce to my inquiries.and particularly feem'd hopefull to afford fome 
light in reference to thofe Difeafes and Diftempers, that are thought 
primarily to affed the Refpiratory Organs, or to depend upon fomc- 
thing amtfs in Refpiration. 

Wherefore having Gages, by the help of which fuch Experiments 
might be much better perform'd then elfe they could, I attempted fe- 
veral of them ■, fome of whofe fucccfles I find in the following Memori¬ 
als. 

Experiment I* 

A Linote being put into a Receiver,capable to hold about4* pints of 
water, the Glafs was well clos'd with Cement and a Cover j 
AnguSt itfth. but none of the Air was drawn out with the Enginar^or o- 
therwife. And though no new Air was let in, nor any 
change made in the imprifon'd Airier the Bird continu'd there 3 hours 
without any apparent approach to death : And though it feem'd fomc- 
what lick,yet being afterwards taken out,ic recover’d and liv'd feveral 
hours. 

Experiment 2. 

From the abovemention’d Receiver about half the Air was drawn 
out, a Linote being then in the Glafs, and in that rarify'd 
AuguR iSth. Air (which appear'd by a Gage to continue in that ftate ) the 
Bird liv'd an hour and near a quarter before it feem'd in 
danger of death •, after which the Air being let in without taking off 
the Recciver,fhe raanifefUy recover'd.and leap'd againft the fide of the 
Glafs i being taken out into the open Air fhc Hew out of my hand to a 
pretty diftance. 

Experiment 3. 

We convey'd into a Receiver, capable to hold about pints of wa¬ 
ter, a Larks, together with the Gage, by the help whereof we pump'd out 
of the Receiver \ of the Air that was in it before-, then 
Stttmi.fA. heedfully obferving the Bird, we perceived it to pant very 
much,fo that a Learned Pfcyfitian (from whom I yetdifV 
fented,) judg'd thofe beatings to be Convulfive : Having continu’d 
thus for a little above a minute and a half the Bird fell into a true con- 
vulfive Motion,that caft it upon the back'. And although we made great 
haft to let in the Air 3 yet before the Expiration of the Second minute, 

and consequently in lefs chan half a minute from the time imtiedi fly 
preceding the Convulfion, the Lark was gone paft all rccov , ; y .though 
divers means were us’d to effeft it. Ex- 
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Experiment 4. _ 

Prefently after we put into the fame Receiver a Greenfinch ,and having 
withdrawn the Air till it appear'd by the Gage there remain'd but half, 
we prefently began to obferve the Bird ( and took notice, that, within a 
minute after,fhe appear'd to be very lick, and (haking her 
head, threw againft the infideofthe Glafs a certain fub- Stfteml.pth, 
ftance which I took to be Vomit,and which afterwards ap¬ 
pear’d fo ^ upon this Evacuation the Bird feem'd to recover, and con¬ 
tinue pretty well (but not without panting) till about the end of the 
fourth Minute,at which growing very lick, Ihe Vomited again (lhaking 
her head as at firft^but much more unqueftionably then before,and foon 
after,eat up again a little of her Vomit; at which time (whether that 
contributed to her Recovery or no) Ihe very much recovered. And 
tho Ihe had,in all,three f ts of Vomiting ^ yet for the laft feven or eight 
minutes that we kept her in the Receiver, fire feem*d to be much more 
lively then was expe&ed ; which may in part be attributed to a little Air 
that by an accident got in, tho it were immediately pump'd out again. 
At the end of a full quarter of an hour from the firft Exhauftion of the 
Receiver,the Bird appearing not likely to dye in a great while,and the 
Engine being needed for other Ufes, we took out the Bird and thereby 
put a period to the Experiment. 

Experiment 5. 

I now thought it fit to try.Wnether,though a Viper would not hold 
out very many hours in Air brought to as nigh a Rarefadion, as we 
could bring it by our Engin,yet to that cold and vivacious Animal, si 
very fmall proportion of Atr, in comparifon of what was ncceffary to 
hot Animals,would not fuffice to keep it alive for a confiderable time : 
TheNarration of the Experiment I find regiftred as follows. 

A Viper lately bought of the perfon, that at this feafon u- 
fes to take new ones.almoft from day to day, was included jtfrihi ath, 
together with a Gage in a portable Receiver,capabJe to hold 
about 3i pints of water, Thisvefiel being exhaufted, and fecured againft 
the regrefs of the Air,the imprifoned Animal was obferved from time to 
time i and obferved not only to be alive, but nimbly to put out amj to 
draw back its.tongue about 36 hours after it was firft lliut up* for wnich 
reafon we continued the Veflel longer in the fame fhady place j where 
at the end of 60 hours looking upon her,as I was going to bed, flic ap¬ 
peared very dull and faint,and not likely to live much longer : And the 
next morning being by fome occalions carried abroad, and coming to 
look upon the Glafs prefently after dinner, I found her ftark dead 
with her mouth open’d to a ftrange widenefs ■, wherefore fuffering wa¬ 
ter to be impelled by the outward Air into the cavity of the Receiver, to 
obferve how far that veflel was then emptied of Air,we found by the wa¬ 
ter that was driven in,and afterwards poured out again and mcafured, 
that 4 parts of 5, or rather 5 of 6 of the veflel'd Air(iflmay fo call that 
which was Ihut up in the Receiver ) had been pump’d out: So that in an 
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Air fo rarify’d as to expand it felf to 5 or 6 times its former and ufual 
«limenfions,our Viper was able to live 60 hours, that we are fure of,and 
perhaps might a pretty while longer. 

A digrejfive Experiment Concerning Refpiration upon very high Mountains. 

T O illuftrate what I have taken notice of in the Printed Experiments 
about the unfitnefs for Refpiration.obfervMby the learned Acofta 
in the high mountains of Pariacaca, I (hall here add, what I have had the 
curiofity andoccafion to learn from divers Travellers , whom I pur- 
.pofely confulted about thefe matters •, whereof you will deadly believe 
that not many of them have had opportunity to give Accounts.Meeting 
with an Ecclefiaftical Perfon that had vifited thofe high mountains of 
Armenia, (on one of which,becaufe of their height,the Tradition of the 
Natives will needs have the Ark ^to have relied •,) I ask’d him, whether 
thofe Mountains are really fo high as is given out, and whether at the 
top of that he vifited he found any difficulty of Breathing. To the firft 
part of which Queftion he anfwer’d j That.they were really exceeding 
high (which he might well judge of, having been uponfome of the moll 
famous both in Europe, AJia, and Africa •, ) and that he could not come 
to the top,becaufe of the unpayable fnows.* And to the fecond part he re- 
ply’d, that whileft he was in the upper part of the Mountain he plainly 
perceiv’d,that he was reduc’d to fetch his breath much oftner than he 
was wont,andthanhedid before hcafcended the Hill, and after he came 
down from it. And upon my inquiring,whether or no that difficulty of 
breathing might not be acciaental.or peculiar to him, he told me that he 
himfelf having expreft fome wonder to find himfelf fo fliort-winded,the 
people told him that’twas no more than happen’d to them when they 
were fo high above the plain •, it being a common obfervation among 
them. And I was the more inclin’d both to make inquiry about thefe 
matters ■, and to believe what he faid, becaufe what he related of their 
being cover’d with fnow, and of an odd Temperature of Air, I had 
learn’d before from a Travailer of another Nation than this Perfon,and 
a ftranger to him. 

The fame Churchman,being ask’d by me,Whether he had not in fome 
part of Europe made the like obfervation (of the difficulty of breathing,) 
told me,that he had done it upon the Top of a Mountain in the Coun¬ 
try of Seuenes in or near the Province of Languedoc • which may ferve 
to confirm what I am about to relate from the mouth of a Learned Tra¬ 
vailer, that was upon the Top of one of the Pyreneans that is not very re¬ 
mote from the Mountains we fpeak of. 

This Gentleman,who was a perfon Curious and Intelligent, being 
Brother in Law to one of the chief Lords of thofe parts, was by him in¬ 
vited,about the beginning of September to vifit a neighbouring Moun¬ 
tain, that is at leaft one of the higheft of the Pyreneans, which is com¬ 
monly called Pic de Midi, upon whofe Top,(where a Tent was fpread for 
them) they flay'd many hours. His Anfwers to the other QueftionsI 
asked him,are elfewhere related : All that concerns this place being that 

I 
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I find this fet down among my Adverfaria •, alfo inquired of him 

whether they found the Air at the Top as fit for Refpiration as Com¬ 
mon Air,which he told me they did not, but were fswn to breath Ihor- 
ter,and oftner than ufuall j and becaufe I fufpe&ed , that might come 
from their motion,I ask'd,whether they obferv’d it to ceafe, when they 
came down to the Bottom of the Hill,whichhetoIdme they plainly did, 
befides that they flay’d many hours at the Top, too long to continue out 
ofBreath. 

But that I may not here conceal any thing, that may conduce to the 
Difcovery of the truth in the matter under confideration, I lhall here 
add,that I did fometimes think it worth further Inquiry, Whether the 
Sicknefs,if not alfo the Difficulty of breathing,that fome have been ob¬ 
noxious to in the uppermoft parts of Pariacacha, and perhaps fome other 
high Mountains, may not be imputed not fo precifely to the Thinnefs 
and Rarity of the Air in pi aces fo remote from the lowermoft part of 
the Atmofphere,as to exclude certain fleams of a peculiar nature, which 
in fome places the Air may be imbued with ? In favour of which fufpi- 
tionl remember,that inquiring once of an intelligent man , who had 
liv’d feveral years in the Ifland Of Tenerijfe, Whether he had been at the 
Top of the Pic of that name,and what he had there taken notice of about 
the Air ? He anfwer’d me,That he had attempted to go up to the Top of 
the Mountain.but that,though fome of the Company were able to do fo, 
he and fome otherSjbefore they had reached near fo high, grew fofick 
upon the operation they felt of the lharp Air,and Sulphureous exhalati- 
ous which infefted it,that they were fain to flay behind their Compa- 
nions,he having already found this effed of thole piercing fleams upon 
his face (which when he made me this relation, was of a fair complexion) 
that the skin began to be of a pale-yellow, and even his hair tobedif- 
colour’d. 

The XII. Title. 

Of the Ohfervettions produced, in an Animal in Changes as to Rarity andDen- 
Jity made in the Tel f- fame Air. 

In the Experiments hitherto recited,the Animals that were recover’d 
from a gafping Condition, have been fo, by letting in frefh Air upon 
them,and not the fame that had been withdrawn from them. Wherefore 
I thought it very requifite to try, Whether the fame portion of Air, 
without being renew’d,would,by being expanded much beyond its ufu- 
al degree,and reduc’d to it,ferve to bring an Animal to Deaths doon, 
and revive him again ^ fince by the fuccefsof fuch a Tryal.it would no¬ 
tably appear, that the bare change of the confiflence of the Air, as to 
Rarity and Denfity, may fuffice to produce the abovementioned Ef- 
feds. _ __ 

But to devife a way to put this Experiment in pra&ice appear’d no 
eafy matter j lince it required a Receiver that fhould be tranfparent, 

& be capable of changing its bulk without fuffering any Aiy to get in 
or out. 


To 
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To furmountthefe difficulties, the firft thing I thought on was, to 
take a fine limber and clear Bladder of a Iheep or hogg, made more 
tranfparcnt by being anointed with Oyl, which wasdone on the out- 
fide, that the fined of it might lefs offend the Animal to be included. 
Then we clipp'd off as much of the Bladder at the neck, aswas judg'd 
abfoliuely neceflary to make an Orifice capable of letting in a Moufe * 
that fort of Animals being, byreafonof their fmallnefs, the fitted of 
thofe furnish'd with Lungs and hot blood, we conld procure. And 
whereas it feemed very difficult, when the neck of the bladder was cue 
off.to make up fo large an orifice without wrinckles, at which the rari- 
fied Air may efcape; to obviate thisinconvenience.we provided a bound 
flick fomewhat lels then the Orifice •, that, the wood being laid over 
with a dofe and yielding cement, (for, pitch or the like common fluff 
will not alwaies ferve the turn ) we might be able to tye the bladder faft 
andclofe enough upon the thus fitted ftopple. 

And now to reduce thefc things to pradice, and by their help make 
our deiigned Experiment, we included a Afonfe into a Receiver made 
according to this way.leaving in the bladder as much Air,as we thought 
might fuffice him for as long a time as the Experiment was to laft. Then 
putcing this limber or extenfible Receiver,if I may fo call it,into an or¬ 
dinary one of Glafs,and placing this Engine near a window, that we 
may fee through both of them •, the Air was by degrees pumped out of 
the evternal Receiver,(as for diftindion fake I fliall call it,) and there¬ 
upon the Air included in the bladder did proportionably expand it felf 
and fo diftend the external Receiver, till being arrived at a degree of 
Rarefaction,which rendred it unfit for the included Moufes Refpira- 
tion,I perceived,though with fome difficulty, in this Animal theligns 
of his being in great danger of fudden death. Whereupon the outward 
Air,being haftily let into the external Receiver, compreffed the fwelled 
bladder to its former dimenfions, and thereby the included Air to its 
former denfity,by which means the fainting Alottfc was quickly revived. 
Having given him fome convenient time of' refpite, the Experiment 
was reiterated with the like fuccefs, and we doubted not but the third 
tryal, we made, would have ended as the two former did ; but that, 
whilefl we were coniidering of the ficknefs of the Moufe, which, by rea- 
fon of fome opacity that could fcarce be avoided in the wrinckled blad¬ 
der,was not,as to its degree,fo eafily taken notice of, it grew irrecove¬ 
rable by the fubfequent condenlation of the Air. 

N.B. The Confirmation of this by further Experiments will proper¬ 
ly fall under another Title. 

The XIII. Title. 

Of an Hr.ftiCCeJsfH.il Attempt to prevent the neceffity of Refpiration by the Pro¬ 
duction or growth of Animals in our Vacuum. 

Having had frequent occaiions to obferve, how quickly thofe Ani¬ 
mals, whofe Blood is actually warm,did expire in our Vacuum ■, and that 
even thofe Animals with Lungs, whofe Blood was actually cold, were 

not 
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not able to live any confiderable time there*, I thought it very well 
worth while,and yet extreamly difficult, to try, whether there might 
not be fome wayesyetunpraftifed,either to make futh Animals as Na. 
ture endows with Lungs,live without Refpiration, or at lead to bring 
futh Infittts, and other Animals,as can already live without Air,to move 
alfo without it in our V<cmm. 

Therefore conlidering with my felf what happens to Infants and other 
young Animals in the Womb,ana even after they come from thence, if 
they continue to be wrapt up in the Secmdiues though as foon as they 
are brought into the free Air they may be prefently killed by being kept 
from breathing : Confidering alfo, what 1 elfewhere relate of the flow 
Expiration of a very young Kitling in our Vacuum ; together with the 
long want of Refptration, which Cuftome enables fome Divers to en¬ 
dure Conlidering thefe things,I fay ; though I know, that fomewhat 
may be objefted to ihew,that thefe Indances are not altogether full to 
mypurpofe-, yet they, among other things, invited me to think, that 
the leal} unlikely projeds, that occurr'd to ray barren Invention,would 
be thefe tb^c follow. 

Firft.l thought fit to try, Whether the Seeds of refpiring Animals 
might be either hatched or otherwife brought to produce Young' ones 
in our Vacuum. For, if that could be compaficd, I Ihould obtain my 
end. 

Next, in cafe of my failing in the former attempt, and that, which is 
to be after a few Lines propofed, I thought fit to try, whether at lead I 
could not bring the Eggs of Infeds to hatch or be animated ; or Aurc- 
Has f as they call them ) that were already alive, turn according to the 
courfc of Nature,into WingedIufeSls,n Flies or Butter-fifties; (of which 
tryals and thofeofthe former fort,the account properly belongs to a- 
nothcr place, where I relate the fuccefs of thefe and other attempts to 
produce Plants and Animals in our Vacuum.) 

But thirdly , Conlidering that Nature has fo ordered it, that Froggs , 
though when they are grown big enough to deferve that name, they be 
amphibious Animals endowed with Lungs ^ yet before they attain to 
that p 1 tch,they live wholy in the water like Fillies-,I thought it the mod 
expeditious and led improbable attempt we could make.to try,Whether 
or no this Animal.being as a Fifth brought to live either in our Vacuum^ 
or at lead in highly rarified Air,would not continue to do fo, after its 
Lungs Ihould be perfedly formed. Wherefore though I forefaw and 
foretold the difficulty, that would be met with in the profecution of 
this Experiment,namely that the Aereal Bubbles,that would be difclofed 
in fuch foft Bodies upon the withdrawing of the preflure of the ambi- 
CRtjwould'fo violate the flight Texture of thofe tender Animals, as to 
hinder them from living long or moving freely ; yet I thought it very 
fit to attempt the Tryal,whereof I find this account among my Adver- 
faria. 



(2042) 

Experiment I. 

Wc took a good Company of Tadpoles,mi put them with a conveni- 
ent quantity of water into a Portable Receiver of a round figure, and 
obferved,that at the firft exu&ion of the Air they did'rife to the top of 
the water, though moft of them fubfided again, till the next exutftion 
raifed them.They feemed by their aftive and wrigling motion to be very 
difcompofed.The Receiver being exhaufted.they continued reftlefs mo¬ 
ving all of them in the top of the water,and though fome of them feemed 
to endeavour to go to the bottom,and dived fome part of the way, efpe- 
cially with their heads,yet they were immediately boyed up again. With¬ 
in an hour or a little more they were all movelefs, and lay floating on 
the water • wherefore I opened the^Receiver,upon which the Air rulhed 
in,and almoft all of them ( which were many) prefently funk to the bot¬ 
tom,but none of them recovered to life. 

Experiment 2. 

A little after thefe,we included a leffer number of Tadpoles in a fmal- 
ler. Glafs,which was alfo exhaufled with the like circumftances with the 
former. And when I found the other Tadpoles to be dead,I hafted to thefe, 
which did not,except perhaps one, give any lign of Life, but upon let¬ 
ting in the Air,thefe having not been long kept from it, fome few of 
them did recover,and fwam up and down lively enough for fome time^ 
though after a while they alfo dyed. 

Experiment 3. 

Some years after I repeated the fame Experiment in a portable Recei¬ 
ver of a convenient kind,and though,after theExhauftion was perfected, 
the Tadpoles did for a while move briskly enough on the top of the wa¬ 
ter (none of them appearing able to dive or fwim under water ) yet 
coming to look on them at the end of an hour, they feemed to be all of 
them quite dead,yet continued floating. And though within half an hour 
after that,I let in the Air upon them,yet all the effeft of it was , that the 
moft of them immediately funk to the bottom, as the reft of them did a 
very little while after $ none of them,that I could obferve, recovering 
any vital motion. 

J Experiment 4, 

There remains an Experiment, which I often judged as well more 
hopefull as more noble,if I could procure ah opportunity to bring my 
delign to a tryal,which I have found it very difficult to ao; neverthe- 
lefsl was able to do it once,though not fully, as i defxred , yet not alto¬ 
gether without fuccefs. 

We procured then,andwith much adoe,fome of thofe odd Infeds,which 
lelfewhere deferibe, whereof Gnats have by fome ingenious men been 
obferved to be generated about the end of AuguJi, or beginning of Sep¬ 
tember. Thefe for fome weeks live all together in the water (as Tadpoles 
do ) fwimming up and down therein,till they are ripe for a transmigra¬ 
tion into flyes: which it felf is fo great a Rarity in Nature, as makes 
thefe little Creatures recompence to our Curioficy the trouble,they of- 
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ten give our faces and hands.Suppofing then that,if I could get feme of 
thefe,and include them,being of thofe Infeds they call Aqtiatilia,and fo 
minute as they are,they may live a great while in the Receiver without 
Air,and in the meanwhile attain the Period, which, according to na¬ 
tures courfe,is wont to turn theminto flyes, which might come forth 
winged Creatures into a Medium not furnifhed with common Air, as o- 
thers of their kind enjoy •, fuppofing, I fay,that thefe Infeds would af¬ 
ford me fome information about thefe particulars, having upon much 
watching met with four or five of them after a fhower of Rain, that 
dropt from a houfe into a yeffel laid on purpofe for it, we included 
them with fome of their water into a fmall Glafs Receiver, which being 
very exadly clofed,we kept in a South-window,where thefe little Crea¬ 
tures continued to fwim up and down for fome few dayes without feem* 
ing to be much incommodated by fo unufual an habitation - y and at the 
end of that time,and much about the fame day, they devefted the habic 
they had,whiled; they lived as fiihes 5 and appeared with their Exuvia or 
call coats under their feet,fhewing themfelves to be perfed Gnat r, that 
Rood without linking upon the furface of the water, and difcovered 
themfelvcs to be alive by their motion, when they were excited to it .• 
but*I could not perceive them to fly in that thin medium ■, to which ina¬ 
bility,whether the vifcofity of the water might contribute, I know not-, 
though they lived a pretty while, till hunger or cold destroyed them. 
Some thing in this Experiment may deferve ferious Refledions j which 
I cannot fpare time to offer at. 

A Digreffive Experiment concerning the Expanfion of Blond, and other Ani¬ 
mal J HJ CCS. 

For fome purpofes, relating partly to Refpiration, and partly to o- 
ther Enquiries,I thought fit to endeavour to obtain what information 
could be procured,of the Confiftence and Difpofition to expand it felf 
of Blood and other Animal Liquors In purfuance of which the enfuing 
tryals, among others, were undertaken. 

The warm Blood of a Lamb or a Sheep being taken as it was haflijy 
brought from the Butchers,where the Fibershad been broken to hinder 
the coagulation,was in a wide mouth’d Glafs put into a Receiver, made 
readyforit ^ and the pump being early fet on work, the Air was dili¬ 
gently drawn out : but the Operation was not alwaies,efpecia!!y at firfl, 
fo early manifelf,as the Spirituoufnefs of the Liquor made fome exped - y 
yet this hindered not but after a long expedation,the more fubtle parts 
of the Blood would begin to force their way through the more clammy 
ones, and feem to boyle in large clutters, fome as big as great Beans or 
Nutmeggs ^ and femetimes, to the wonder of the by-ftandingPhyfiti- 
ans, the Blood was fo Volatile, and the expanfion fo vehement, that it 
boyled over the containing Glafs ; of which, when it was put in,it did 
not,by our eftimate, fill above a quarter. Having alfo included fome 
Milk warm from the Cow in a* Cylindrical veffel of about four Or five 
inches high, though the Operator were induced to pump a great while 
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before any intumefcehce appeared in the milk,yet aftcrwards.when the 
external Air Was fully withdrawn,the white liquor began to boylein a 
way that was not fo eafy to defcribe,as pleafant to behold ; And this it 
did for a pretty while with fo much impetuofity, that it threw up feve- 
ral parts of it felf out of the wide mouthed Glafs that contained it (and 
could have contained as much more ) though there were not above two 
or three ounces of the liquor. 

A yet greater difpofition to intumefcence we thought we obferved in 
the Gall, which was but fuitable to the vifcofity of the Texture. 

Note ,that the two foregoing Experiments were made with an Eye 
caft upon the inquiry,that I thought might be made •, Whether,and how 
far the deftruftive operation of our Engin upon the included Animal, 
might be imputed to this,that upon the withdrawing of the Air, befides 
the removal of what the Airs prefence contributes to life,the little Bub¬ 
bles generated upon the abfence of the Air in the Bloud,juyees,and foft 
parts of the Body,may by their Vaft number, and their confpiring di- 
ftenfion, varioufly ftreighten in feme places, andftretch in others, the 
Veffels,efpecia!ly the fmaller ones,that convey the Bloud and Nourilh- 
mept •, andfobychOaking.upfome paffages,and vitiating the figure of 
others, difturb or hinder the due circulation of the Bloud ? Not to 
mention the pains that fuch diftenfions may caufe in feme Nerves, and 
membranous parts.which by irritating fome of them into Convulfions 
may haften the death of Animals,and deftroy them fooner by occalion of 
that irritation .than they would bedeftroyed by the bare abfence orlofs 
of what the Air is neceflary to fupply them with. And to (liew, how this 
production of Bubbles reaches even to very minute parts of the Body, 

I fhall add on this occafion (hoping that I have not prevented my felf 
on any other,)what may feem fomewhat ftrange,what I once obferved in 
a Fi/w,furioully tortured in our Exhaufled Receiver,namely that it had 
manifeftly a confpicuous Bubble moving to and fro in the waterilh hu¬ 
mour of one of its Eyes. 

Another Digrefftve Experiment belonging to the fame Title. 

To (hew,that not only the Bloud and Liquors,but alfo the other Soft 
parrs, even in cold Animals, have Aerial particles latitant in them 
we took the Livers and Heart of an Eele, as alfo the Head and Bo¬ 
dy of another fill) of the fame kind, cut a funder erode wayes fomewhat 
beneath the heart,and putting them into a Receiver,uponthe withdraw¬ 
ing of the Air we perceived, that the Liver did manifeftly fwell every 
way,and that both the upper and lower parts did fo likewile j and at the 
place where the divifion had been made,there came out in' each portion 
of the fifh divers Bubble?, feveral of which feemed to come from the 
Medulla Spinalis,or the cavity of the Back-bone,or the adjoyning parts •, 
and the External Air being let in,both the portions of the Eele prefenr- 
ly ftirunk,fome of the skin feemingto be grown empty or flaccid in each 
•fthem. 


The 
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The XIV. Title. 

Of the fewer of Affteefaflieu to enable Animals to hold out inAir 3 by RartfaCH - 
on made unfit for Refpiration, 

The power c/Affuefa&ion in other Cafcs 3 made me thinh.it very well worth try - 
tngwhat it would doin Refpiration'. Andthc rather, becaufe I prefun ed,it might 
prove an Experiment of good ufefif we fbould difcover,that by a gradual accnjtom 
tnance art Animal may be brought to live,either in a much thinner Air, or much 
longer in the fame Air , than at firfi he could . But in regard that to make fetch a 
Tryal perfpicuoufly eneugh 3 tbe opacity of the Bladder made ufe if in the former 
Titl«,W4/ like to be an Impediment, 1 devifedanother way to obviate that Incon¬ 
venience, which may,I hope, be competently under food,by the heedfull perufal of 
the following Tryals. 

Experiment I. 

We included in a round Violl with a wide neck,(the whole Gfafs being ca¬ 
pable of containing about 8 ounces of Water) a young and final! Moufe, and 
then tyed ftrongly upon the upper part of chqGlaffes neck a fine thin bladder, 
ont of which the Air had been carefully expreffed , and then conveyed this 
Phancaftical Veflel into a middle fized Receiver, in which we alfo placed a 
Mercurial Gage ( adjufted by our elfewhere mentioned ftandard; ) 1 hi* done, 
the Air was by degrees pumped out,till it appeared by the G*ge, that there 
remainedbut a fourth part in the external Receiver (as for diftin&ions fake I 
call it j ) whereupon the Air in the internal Receiver expanding it fe!f„ 
appeared to hnve blown the Bladder almoft half foil,and the Moufe feeming ve¬ 
ry ill at eafe by his Leaping,and ocherwtfe endeavouring to pafs out at the neck 
of his uneafy Prifon; we did, for fear'the over thm Air would difpatch 
him, let the Air flow into the externabReceiver,whereby the bhdder beit g 
comprefled, and the Air in the Violl reduced to its former dtnfity, the little 
Animal quickly recovered. 

Experiment 5 . 

A while after,without removing the bladder,the Experiment wa* repeated, 
and the Air by the help of the Gage was reduced to its former degree of Ra- 
refaftion.and the Moufe , after feme fruitlefs endeavours to get out of the 
Glafs,was kept in that thin Air for full 4 minutes; at the end of which he ap¬ 
peared fo fitk : that,to prevent his dying immediately, we removed the Exte: - 
nal.ard lookout the Internal Receiver, Whereupon, thoueh he recovered, 
yet 'twas not without much difficulty, being unable to ftand any longer upon 
his feet,and for a great while after continued manifeftly trembling. 

Experiment 3, 

But having fi ffered him to reft a reafonabie fpace of time, prefuming that 
affuefadt.on had accnftomed him to greater hardfhips, we conveyed h m again 
into the external Receiver,and having brought the Air to the former di gree 
of Expansion,we wereable to keep him there fora foil quarter of an hour* 
though the external Receiver did not at all confiderab'.y leak ; as appeared 
both by the Mercurial Gtge,and by the continuing diftenfionof the Bladder. 
And’ti« word) noting,Tbat,tili near the latter end of the quarter of an hour, 
not only the Animal did fcarce at all appear diftreffed, remaining ftil! very 
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quiet.- bat,which ii more, whereas,when he was pat in,the tremblings former¬ 
ly mentioned were yrc apon him and continued fo for forae time;-. yet after- 
wards.in fpight of the Expanfionofcbe Air he was then in, they left him early 
enough And when thc'lnrerna! Receiver was taken out, he did not only reco. 
ver from h s fainting fit fooner then before j bat efcaped thofc fubfequent 
tremblings we have mentioned. 

Experiment 4 * 

fncouraged by this fuccefs 3 after. we allowed him fome time to recoiled his 
ft- eng h,we reconveyed him and the odd veffel, wherein he was included, into 
the former Receiver,and pufnpedout the Air, till the Mercury in the Gage 
was not only drawn down as low as formerly ; but near half an Inch lower, 
that there the Air m gh- be yet forth:r expanded, than hitherto it had been* 
And though this did at firft feenjto difcompofe oar little Beaftj yet after a 
while hegrew very quier,and continued fo for a fullquarter of anhoar.-when, 
being defijrous to cry what operation a further Rarefadion of the Air would 
have upon him,we caufed three Ejsfudions more to be made by the Pump, be¬ 
fore we difcovered him to be in manifeft danger, (at which time the Bladder 
appeared math fuller then before ; ) but then we were obliged to let the Air 
into the outward Receiver v whereupon the Moufe was more fpeedily revi¬ 
ved then one would have fufpeded* 

And thefe tryals of the Power of Affuefadion feemed the more confider* 
ahle.becaufe the Air,in which the Moufe had all this while lived.had been clog¬ 
ged and infeded with the eacrementitious Efflaviams of his Body ; for’twas 
the fame all along,we having parpofely forborn to take off the Bladder, whofe 
regular Inturrefcencies and fhrinkings fufficiently mamfefted, that the veffel, 
whereof ’ewas a part, did not leak 

POSTSCRIPT* 

Though'the fuccefs of the recited Experiments is very promijing % yet a fub- 
ftq»ent Tryal or tmyvhofe part icularities are (lipt out of my memory , oblige me t 
in point of Candour,to declare, that^ for further fatisftSsion, the Tryals of the 
power of Aecufiotnance in reference to Air unfit for Refpiration, ought to be both 
reiterated,and to be made in differing forts of Animals.. 

The XV. Title. 

Some Experiments fhemngfhat Air,became unfit for Refpiration , may retain 
its evented prejfiare. 

Experiment r. 

We took a Moufe of an ordinary fize, and having (not without fome diffi. 
cuky) conveyed him into an Oral! Glafsjfitted with a fomewhat long and con¬ 
fidently broad neck, which we had provided, that it might be wide enough 
to admit a Moufe in fpight of his ftruggiing. We conveyed in after him a 
Mercurial Gage,tn wh ch we had diligently obferved and marked the Station 
of the Vercury.and which was fo faftned to a Wire reaching to the bottom of 
the Ovai Glafs, that the Gsge.remainingin the neck,was not in danger to be 
broken by the motions of the Moufe in the Oval part.- The upper part of the 
long nevk of the Glafs was, netwithftanding the widenefs of it, hermetically 
felled by the help of a Lamp and a pair of Bellows.that we might be fore,’ that 



\ *~t/ > 

the irrprifoned Animal.fhould breath no other Air, then ^hat which filled the 
Receiver at the time when it was nipped up.This done.the NIoufe was watched 
from time to time,and though by reafon of the largenefs of the Veffel in corn- 
parifon of fo fmall an Animal,he feemed to me rather drooping then very near 
death at the end of the fccond hour ; yet coming to look upon him about half 
an hour after r he was judged by the Spectators quite dead,notwiiMandirg our 
fluking of the Veffel to rouze him up. This made me caft roy eyes upon the 
Gage,whereinl could not perceive any fenfiblechange of the Mercuries $ta- 
tion.But being unwilling to give over the Moufe without trying what frefh Air 
would do to recover him, I caufed the fealed part of the Glafs to be broken off, 
and,notwithftanding t hat hit continuing to appear dead inereafed the confidence 
of tbo r e that thought him fo,I obtained after a while fome faint tokens of life } 
though I am not fure,that they would have continued in a Veffel where the 
Air was fo clogged and infe&ed.if it had not been that frefti Air was frequent, 
iy blown in by a pair of Bello ws.whofe nofe was inferred into the neck of the 
Glafs.This frefh Air feemed evidently ,though but flowly,to revive the grfping 
Animal,whom I would not,nor could not conveniently takeout of the Glafs, 
till he had gained ftrength enough to make ufe of his Leggs; after which with¬ 
out breaking of the Glafs (which I was loath to loofe,having then no other of 
the kind) we took him out and found him quickly able to go up and down. Af- • 
ter which fervice.and another Tryal we had made with him,which belongs not 
to this place.we fet him at liberty to (bif: for himfelf. 

Experiment 2. 

Such an Experiment as the former we made with like fuccefs upon afmal! 
Bird included a Gage in a Receiver holding about a quart of Water. The 
Bird in about half an hour appeared to be lick and drooping, and the faintnefs* 
and difficulty of breathing inereafed for about two hours and an half after 
that,at which time the Animal dyed,the Gage being not fenfibly altered,unlef* 
perhaps the Mercury appeared to be impelled up a little thought higher than it 
was when put in •, which yet might well enough proceed from fome accidental, 
caufe,.. 

Experiment 3. 

To fatisfie fome curious perfons; that it is not want of Coldnefs, but fome- 
thing elfe in the included Air,that makes it deflroy the Birds that are pent up 
in it,and by the hot Exhalations that fteam from their bodies may be fuppofed 
to overwarm it,we made the following Experiment. 

In a Glafs-Viol,capacious enough to hold about 3 quarts of water, we not 
only includedjbut for greater accuracy hermetically fealed up a fmall Bird, and 
found, that in a few minutes he began to be fick and pant; which Symptoms I 
fuffered to continue and encreafe againft the mind of a learned by Hander,(who 
thought the Animal would not hold out fo long ) till they had lafted juft half an 
hour ; at which time having provided a veffel of water with Sal Arimniacl 
newly put into it,to refrigerat it ,(according to the way l elfewhercpubiifh- 
ed s) and the liquor thus made exceeding cold, foraewhat to the wonder of 
thofe that felt it j the Viol with the fick Bird was immerfel in it.and kept there¬ 
in that condition for 6 minute* :> and yet it did not appear, in the judgment of 
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the By-ftanders,that the great refrigeration * that muft be this tray pro¬ 
cured coithe imprifoned Air.did fenlibly revive or refreih the drooping 
Animal,who manifeftly continued to pant exceedingly as before, and, 
as.fome affirmed,more * So that this remedy proving ineffedual, the vi¬ 
ol was removed out of the water,and the Bird fometimc after did,- as I 
foretold,make many ftrains to Vomit (though Ihe brought up little) 
followed by Evacuations downwatd,before Ihe quite expired,which Ihe 
did. within a minute or two; of a juft hour, after the beginning of her 
imprisonment. 

If I had been able ( which I was not) to procure more Birds, I 
Would willingly have profecuted this Experiment by feveral other not 
unhopcfull tryals which for want of Subjeds I was fain to leave only 
defigned. 

The XVI. Title. 

Of the ttfe of the Air to elevate the Steams of Bodies. 

In the Digreffion about Refpiration annext to the 41th of our PhjJi- 
co-mechantcd Experiments formerly publilhed, it Upropofed as one of 
the considerable ufes ofthe Air in Refpiration, that, being drawn into 
the Lungs,it ferves to carry off with it, when ’tis breathed out again, 
the Recrementitious fteams that are feparated from the mafs of Blood 
in its Paffage through the Lungs; from which fuliginous Excrements if 
the Blood were not continually freed by the help ofthe Air,after nature 
had been accuftomed to that way of difeharging them, their ftay in the 
body might have very great and deftrudive Operations on it. 

For the Uluftration of this ufe of the Air, I {hall now fubjoyne the 
following Experiment. 

We made by diftillation a blood-red Liquor, which chiefly confifted 
of fuch Saline and Spirituous particles, as may be obtained from the 
Mafs of Blood in humane Bodies •, This Liquor is of fuch a Nature,that 
if a Glafs Viol,about half fi lied with it,be keptwell Hop'd, the red li¬ 
quor will reft is quietly as any ordinary one, without fending up any 
fmoak or vifible Exhalation j But if the Viol be unftopped fo, that the 
external Air be permitted to come in, and touch the Surface of the Li- 
quor,within a quarter of a minute or lefs,there will,upon this Contad, 
be elevated a copious white fmoak,which will not only fill the upper part 
of the Glafs,but plentifully pafs out into the open Air, till the Viol be 
again flopped. 

My purpofe in this Trad to forbeare fidings-in Controverfies, keeps 
me from taking notice ofthe fpeculations fuggefted by fome ofthe Phoe- 
nomena of this Liquor ■, which yeti thought I might lawfully mention, 
as far as I have done it, becaufe it but adventures upon giving one of 
the Ufes rather of the Air,then immediately of Refpiration it felf^ and 
is brought but.to llluftrate what I have not found denied by any, though 
confidered by very, few ^ namely, the office of the Air to carry off in 
Expiradonthe.fuliginous fteams of the Lungs. For,in our Experiment 
we manifeftly fee,thac the very Contad ofthe Air may give the Cor- 
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pufcles of moifl: bodies a peculiar Volatility,or facility to emerge in the 
form of Steams.I know,there arefome Corrofive Spirits,as in Nitre and 
Saltjfimple, or compounded of them, thar,when they are very flrong, 
emit for a while manifefl fumes ^ but the difference of thofe Liquors, 
and their inferiority to our red Spirit,in the Capacity of frnoaking Li¬ 
quors,might eafily enough be manifelled,if it were judged proper in this 
place,where it may fuffice,to take notice of thefe two things: The one 
is,That when the Viol has lain flopped and quiet a competent time, the 
upper half of it will appear deflitute of fumes,of which the Air, it feems, 
will imbibe,and conflantly retain but a certain moderate quantity,which 
may give fome light towards the Reafon,Why the fame Air,which will 
be quite clogged with fleams,will not long ferve for Refpiration, which 
requires frequent fupplies of frefli AirThe other is,That if the unflopM 
Viol were placed in our Vacuum, it would not emit any vilible fleams at 
all,nOr fo much as to appear iri the upper part of the Glafs it feff that 
held the Liquor ^ whereas,when the Air was by degrees reflored at the 
flopcock,without moving the Receiver it felf,to avoid injuring its clofe- 
nefs, the returning Air would prefently raife the fumes, firfl into the 
vacant part of the Viol, whence they would afcend into the Capacity of 
the Receiver •, and likewife,when the Air,that was requifite to fupport 
them,was pumped out.they a*!fo accompanied it,as their unpleafant fmell 
evinced,and the red Spirit,though it remained unflopped, emitted no 
more fumes till the new Air was let in. 

One may compare with this Liquor anotherSmoaking one,mentioned 
in the 29th of the firfl publiflied Pneumatical Experiments,where an Ex¬ 
periment is related of it,that has fomething in common with this , and 
may fo far ferve to confirm what is now delivered, as this alfo has 
fome things additional to that: Befides that that Liquor being made with 
Ingredients Corrofive,and of a bad name among Chymifls themfelves, 
the fumes,that proceed from it,may fright many from daring to meddle 
with it-• whereas this our red Spirit has been found potently medici¬ 
nal for fome diflempers of the Lungs by a Dr. of Phyficf. whom 1 defired 
to try it. The other Phenomena of this Liquor I fhall not flay tode- 
feribe as not belonging to this place, and the Liquor it felf with very 
little variation I have in th: Hiftory of Colours communicated. 

The XVII. Title. 

Of the lens continuance of a Slow-worm and, a Leech alive in the Vacuum 
made by our Engin, 

In the often cited digreflion about Refpiration,there is mention made 
of the great Vivacioufnefs of Honfe-Snails as they call them , and how 
little operation the withdrawing of the Air bad upon them in compari. 
fon of what ’cis wont to have on other Animals. I /hall now add by way 
of Confirmation,that I made Tryal upon ordinary -white Snails -without 
-whereof two of differing fizes (the biggefl about an Inch and a 
half, and the other about an Inch in length) were included inafmall 
portable Receiver,which being carefully exhaufled, and fccured againft 
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the Return of the Air,was attentively confidered by me, prefently after 
*twas removed from the Engine ^ whereby it was eafy to difeern, that 
both the Snails thruft out and retraced their Horns (as they are com¬ 
monly called ) at pleafure,though their Bodies had in the fofter places 
pretty (lore of newly generated Bubbles flicking to them: but though 
they did not loofe their motion near fo foon, as other Animals were in 
our Vacuum wont to do - yet coming to look on them after fome hours, 
they appeared movelefs and very tumid, and at the end of 12 hours the 
inward parts of their bodies Teemed to be almoft vanifhed, and they 
feemed to be but a couple of fmall full-blown Bladders •, and on the let- 
ting in of the Air they immediately fo lhrunk, as if the Bladders having 
been prick’d,the receding Air had left behind it nothing but skins j nor 
did either of the Snails afterwards, though kept many hours, give any 
ligns of life. 

Upon a fuppofition that the cold, and clammy Conftitution of Snails 
might be a main caufe of their being able to endure the abfence of the 
Air To well, I thought it worth Tryal, whether Efts and Leeches might 
not yet be more able to continue in our Vacuum then a Snail •, and ac- 
cordiagly fome Experiments were made perfuant to that Curiofity •, the 
moft fully regiftred whereof are thefe that follow. 

Experiment I. 

We included in a Receiver, whofe Globular part was about the big- 
nefs of a large Orange,one of that fort of Animals, that they vulgarly 
call Efts : having withdrawn,but not follicitoufly,the Air, andfecurea 
the veflel againft the unpermicted return of it, we kept him there about 
48 hours,during all which time he continued alive, but appeared fomc- 
what fwelled in his belly ^ his under-chap moving the very firft night, 
but not the day and night following. By opening the Receiver at length 
under water,we perceived,that about half the Air had been drawn out. As 
foon as the water was impelled into the Glafs, the Animal, that was be¬ 
fore dull and torpid,feemed,by very nimble and extravagant motions, 
to be ftrangely revived. 

Experiment 2. 

We took a Leech, that was of a moderate bignefs,or fomewhat fhort of 
it,and having included it together with fome water in a portable Rer 
ceiver, that was guefled to be capable of holding about 10 or 12 ounces 
of that liquor ; the Air was pumped out after the ufual manner,and the 
Receiver being removed to a lightfome place, we obferved, as weexpe- 
<fled,that,the Leech keeping her felf under water, there emerged from 
divers parts of her Body ftore of Bubbles, fome of them in a difperfed 
way,but others in Rows or Files, if I may fo fpeak,that feemed to come 
from determinate points. Though this Produftion of Bubbles lifted a 
pretty while, yet the Leech did not feem to be very much difeompofed 
by her prefent condition This done we difpofed of the Receiver, which 
was well fecured from the ingrefs of the outward Air, into a quiet place, 
where we daily viiited it once at leaft,or oftner,as there was occalion 
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and found the Le,ech fomewhat fattened by her tail to that part of the 
Glafs.that was under water, and foraetimes wandring about that part, 
which was quite above water j and ftill,when we endeavoured, to excite 
her,fliequickly manifefted her felf to be alive : And indeed (which will 
be thought ftrange,) appeared fo lively after the full expiration of five 
natural days,that expe&ing fomething might have happened to the Re¬ 
ceiver,and thereupon refoiying to try how ftanch it had continued, I 
Opened it under water,by which means the outward Air impelled in fo 
much of that Liquor.thatl was fatisfied, the Receiver was immediately 
before as well exhaufted,as others are wont to be in our Pneumatical Ex¬ 
periments, 

The XVIII. Title. 

Of what happened to fome Creeping Infers in our Vacuum. 

Notwithftanding the great Variety of Reptills, that Nature does al- 
moft eyery where produce ; yet the inconvenient time and place,where- 
in the following Tryals were made.fupplyed me with fo few, that about 
thefe Animals 1 find among my Adverfaria no more then the enfuing 
Notes. 

Experiment. I. 

We took five or fix Caterpillars of the fame fort but I could not tell 
to what ultimate fpecies the Writers about Infeds referred them. Thefe 
being put into a feparable Receiver of a moderate fize, had the Air 
drawn away from them,and carefully kept from returning.But notwith¬ 
ftanding this deprivation of Air, I found them,about an hour after, mo¬ 
ving to and fro in the Receiver •, and even above two hours after that, 

I could by fluking the Veil'd, excite in them fome motions, that I did 
not fufped to be Convulfive. But looking upon them again fome time 
before I was to go to bed (which may be was about io hours after they 
were firft included ) they ieemed to bequite dead, and, though the Air 
were forthwith reftored to them, they continued to appear fo, till I 
went to Bed j yet/or Reafons elfewhere exprefl'ed.I thought fit to try, 
whether time might not at length recover them, and leaving them all 
night in the Receiver,! found the next day,that 3,if not 4 of them,were 
perfectly alive. 

Experiment 2. 

We took from an hedge a branch, that had a large Cobwebb of Ca¬ 
terpillars in it,and having divided it into two parts, we put them into 
like Receivers, and in one of them fliut up the Caterpillars together 
with the Air,which from the other was exhaufted. The event was. That 
in that which had the Air,the little and difficultly vifiblelnfefts,after a 
fmall time,appeared to move up and down as before, and fo continued 
to do for a day or two ^ after which, other occafions made the Experi¬ 
ment to be neglefted whereas that Glafs whence the Air had been 
drawn out,and continued kept out, Ihewed after a very little while no 
motion that we could perceive. But co try, Whether Caterpillars may 
continue fo far alive in our Vacuum all the winter, as the next Spring 
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«r Summer to proceed in the tt'anfmrgration to a Butterfly, is a Tryal 
drat We have but begun.and therefore muft not pretend CO fay any thing 
about its Event. * 

The XIX. Title. 

Of the Phenomena fuggefted by Winged Infers hour Vacuum. 

When our Phylico-mechanical Experiments were difpatched to the 
Pref's, the inconvenient feafon of the yea*,and the difficulty of making 
theReceiVers,I then employed, to keep out the Air for any long time,hin- 
dered me from then publifhing above a Tryal or two of what would hap¬ 
pen to tvihged Infetts in our Vacuum. But afterwards being provided of 
more commodious Veffells,I thought fit at feveral times to repair that 
Omiffion by various Attempts .where of the chief enfue. 

E.xpertitoitft i. 

There were taken 4 middle-fiz’d £ left-flies , which having their heads 
cut off were inclofed in a Portable Receiver, furniihed 
*Stwemb. nth with a pretty large Pipe and a Bubble at the end. As foon 
about 8 a clot\ as the Receiver was Exhaufted, thofe Flies loft their mo- 
at, night. tion ( w hich was not britk before^) an hour or two after, 

I approached them to the fire, which reftored not their 
Motion to them (but as to one of them I fufpeded it had a Languid mo¬ 
tion for a while , ) wherefore 1 let in the Air upon them,after which in 
a very (hort tithe (though notimmediately) they began one after ano¬ 
ther to moVe their Leggs.and one or two of them to walk •, and having 
kept them all night in a warm place, when I Lent one the next morning 
to try, if they would manifeft any motion, he told me, that for a while 
they did,though,When'I afterward rife myfelf, I could not perceive any 
motion in them. 

Experiment 2. 

About Noon we clofed up divers ordinary Flies ,and a Bee or PFafp 5 all 
which,when the Air was fully withdrawn, lay as dead, fave. 
Sept, n th. that for a very few minutesLome of them had Gonvulfrve mo¬ 
tions in their Leggs. They continued in this ftate48 hours, 
after which the Air was let in upon them, and that not producingany 
figns of Life in them,they were laid in the Meridian Sun,but not any of 
them feem’d in any degree to recover. 

Experiment 3. 

We put a great Fle[h-fly into a very fmail portable Receiver, where 
at firft it appeared to be very brisk and lively, but as foon 
Hec.the 1 ith. as the Air was drawn out, fell on his back andfeemedto 
have Convulfive motions in her feet and Probofris -, from 
whence fhe prefently recover’d upon the letting in of the Air which, 
being drawn out again, ihe lay as dead ; but a while after, (within a 
quarter,or half an hour) I perceived,that upon lhaking the Receiver,Ihe 
itirred up and down,(but faintly.) This was done pretty late yefter- 
night, lince whence I had not occafion to look on the Glafs, till this 
night alter Supper, when I found the fly not (whrleft 1 flayed to endea¬ 
vour 
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vour it 1 ) to be recovered either by warmth, or letting in the Air. A while 
after this Note was written,this Fly recovered-and being next morning 
fealedup again in that Glafs,and kept 48 hours, though over the Chim¬ 
ney, died For good and alt, 

Experiment 4, 

We took a large Grafs-hopper t whofe Body, beddes the Horns and 
Lirabs,was about an. Inch in length, and of a great thicknefs in Propor¬ 
tion to that iength:this we conveyed into a Portable Receiver of an O- 
val form,and capable of holdingfby our guefs)about a Pint of water and 
more,andhaving afterwards pumped out the Air,till by the Gage it ap¬ 
peared to have been pretty well di*awn out,we took care, no Air (hould 
reenter to difturb the Experiment. The fuccefs whereof was this : Firft, 
Though,before the Exhauftion pfthe Air was begun.the Grafliopper was 
{lining, and lively,and continued fo for a while after the beginning of 
the Operation,, yet when the Air began to he considerably rarified, he 
appeared to be. very ill at eafe,and feeraed to fweatout of the Abdomen 
many little drops of Liquor,which being united trickled down the Glafs 
like a little ftream, which made at the Bottom a fmall Pool of clear Li- 
quor,amounting to near a quarter of a Spoonful, and by that time the 
Receiver was ready to be taken off, the Graffiopper was fallen upon his 
back,and lay as dead. Secondly, Though having a little after laid the 
Glafs in a South window,on which the Sun then lnone,I perceived fome 
flow motions in the Thorax,as if he {trained to fetch breath •, yet I was 
not fure they were not Convullive motions, and what ever they were, 
they lafied but a while,and then the Animal appeared to be quite dead, 
and to continue fo for three hours from the removal of the Receiver. 
Thirdly, that time being expired,the Glafs was opened and the Air let 
in upon him, notwithftanding which there appeared no fign at all of 
Life ; but imagining there might be fome time requifite to recover him 
out of To deep a fwoon,I let the Glafs reft in a convenient Pofture, that 
the water that came from him might not endanger him,for a quarter or 
half an hour,and though I then perceived no iigns of Life , yet being 
delirous to perfue the Tryal yet further, I caufed him to be carried into 
a Sunlhiny place,where.the Beams of a declining Sun prefently began 
to make him ftir his Limbs, and in a ihort time brought him perfectly to 
Life again. 

Experiment 5- 

We took one of thofe^V*^ Beetles they- call Roje-Flies, and having 
included it in a very fmall round Receiver, which we ex- 
haufted,and though he that attended the Engine,affirmed, April the 15th. 
it ftrugled much wjhileft.the Air wa9 withdrawing,yet pre- 
fe.ntly after,I could perceive but little motion (and part of that feemed 
ahuoft Convullive) and afterward going abroad, and not returning to 
look on the Glafs till about 6 hours alter, the Fly feemed quite dead, 
and difeovered not any motion upon that of the Glafs. Andwithi* 
about an hour after, though I let the Air rulh in yet no lign of Life 
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enfued,neither immediately,nor for a pretty while after. So that fufpc- 
-< 5 ting the fly t<? be really dead, and yet not refolutely concluding it, 
though I would then wait no longer,yet three or four hours after (viz,. 
about 10 of the Clock at night j I returned to the Receiver, and found 
the Beetle lively enough. Whereupon I caufed the Glafs tobeagfrn 
.exhaufted,and fecured frOm the Ingrefs of the Air,during which time'the 
Animal feemcd to be much difquietedby what was done to it, but did 
not looi’e its motion before I went tobed, which was.loon after. 

Experiment 6 . 

About Butterflies I remember I made feveral Tryals, moft of which 
chanced to be left 5 but thus much I very well remember, that having 
obferved them not only to live but to move longer then waVexpeded, i 
chofe to include divers of them in Receivers fomewhat large,efpecially 
that I might fee,whether in fo thin a Medium fonje or other of them, by 
the help of their large wings, would be able to fly. But though, whilclt 
the Air continued in the Glaftes, they flewadively as well as freely up 
and down ■, and though after the Exhauftion of the Air,they continued 
to live and were not movelefs j nay though at the bottom of the Recei¬ 
ver they would even move their wings and a little flutter, yet I could 
not perceive any of them to fly,by which I mean, perform any progref- 
iive motion fupported by the Medium only. And by frequently inverting 
the Receiver (which I took care Ihould be pretty long to let them faU 
from one extreamto the other,)they would fall like dead Animals with¬ 
out difplaying their wings, though juft as they came to touch the Botr 
tom,fome of them would fometimes Teem to make fome ufe of them, but 
not enough to fuftain themfelves,or to keep their falls from being rude 
enough. 

The XX. Title. 

Of the neceffity of Air to the motion offuch fme.ll Creatures, us Ants and even 
Mites themfelves. 

In the Experiments hitherto mentioned y he Animals,on -which the Tryals have 
been made,were divers of them of a moderate Bulland others of theni f though 
[mailyet not of the leaf Jiz.es that Nature afforded us. Wherefore I thought, fit 
to annex the following Experiments, wherein I dcfgned to examine. Whether even 
thofie minute forts of A nimals, whofe half is thought the moft contemptible, have 
not,as well as the greater, need of the Air, if net to make them live , yet at leaf 
to enable them to move. 

A pretty number of Ants were included in a fmall Portable. Receiver 
exhaufted yefterday about noon ,• Between 6 and 7 in the Afternoon 
they feemed to be all quite dead,and the rather,becaufe,though they were 
very lively juft before they were fealed up,running briskly up and dowm 
the Bubble they were in • yet they grew almoft movelefs as foon as the 
Air was exhaufted ^ and a little while after appeared more fo .• though 
I then fufpeded more then T fince did, that they were much inconveni¬ 
enced by fome fmall glutinous fubftance that feemed to have got into 
the fmall Receiver from the Vapours of the Cement. When Tlooked, on 
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them at the the time lately mentioned, i opened the Giafs, whereupon 
the Air rulhedin but nofignofLife appeared for a great while in any 
ofthe^»r/.- but looking upon them this morning about 9 a Clock, I 
found many of them alive and moving to and fro. 

It is fkid by Naturalifts upon the Authority of Ariftotle,rA« the Animal, the 
Greeks call the minuteft of Living Creatures. But thofe of this fort beir./r 

very hard, if at all,to be met with here , 1 thought ft to makg fome Experiments 
upon the leaf of the Terref rial Animals I could procure, and try, whether or no 
Mites themfelves,which are reputed but Living Points, and not to be taken no- 
t'ce of by the naked Eye to be living,but by motions which even an attentive one can 
fcarce difeover Jtandin need of the Air • efpecially becaufe, in cafe they do, it 
may fluggefl to hs fome odd RefieFHons upon the firange fubtlety and minutenefs of 
the Aerial particles,which muft be capable of flowing in and pafflng out at the in- 
viflble ahd almoft in-imaginableflmall pores and other cavities of the parts of an 
Animal,whofe entire body is reputed but a Phylical point. 

We conveyed then a pretty number of Mites, together with the moul¬ 
dy Cheefe,they were bred in to nourifh them ,into 3 or 4 Portable Re¬ 
ceivers (which were all of them very fmall Jy ) not much differing in fize. 
From allof thefe,fave one,we withdrew the Air ; and then, making ufe 
off our peculiar contrivance to hinder its return,we took them one after 
another from the Engin,and laid them by,for further obfervation. That 
one, which I took notice'that we had referved, and in which, toobferve 
the difference,we thought fit to leave the Air,was fealed at a Lamp-fur¬ 
nace after the ufual manner ofnipping up Glaffes there. This done,there 
remained nothing but to obferve the Event of our Tryals, which affor¬ 
ded us the enfuing Phenomena - 

1. Thofe Mites,that were inclofed in thefmall Giafs that never came 
near the Engin,continued alive and able to walk up and down for above 
a full week,after they had been put in,and po/Iibly would have continu¬ 
ed much longer,if the Giafs had not been accidentally broken, 

2. As foon as ever one of the Receivers was removed from the En¬ 
gin, I looked with great attention upon it •, and though juft before the 
withdrawing of the Air the Mites were feen to move up and down.in 
it • yet within a few minutes after the Receiver was applyed to the En¬ 
gin, I could difeern in them no Life at all, nor was any perceived by 
fome younger Eyes then mine,whereunto I expofed them. Nay by the 
help of a double Convex-glafs (that was fo fet in a frame as to ierve me 
as a Micro'fcope on fuch occalions) I was not able to fee any of them ftir 
up and down. Nor was any motion taken notice of in the other fmall 
Receiver oflikebignefs and fhape with mine,by them that had exhaufled 
itr of Air. And'my occalions not permitting me to attend the observati¬ 
on any longer in the place where Twas made,I took the Receiver, 1 had 
fo attentively conlider'd my felf, along with me in the Coach, and ha¬ 
ving occafion to make fome ftay about an hour after, I looked upon it 
attentively again,but could not perceive any of the Mites to flirr •, and 
the like unfuccefsfull obfervation I made when I had a convenienty 2 

or 
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or 3 hours after that. And the placel did it in being one.wherel thought 
my felf as it were at home,I firft let in the Air, to try if the Mites were 
not quite dead,and though neither upon its rufliing in, nor during my 
flay there,I could perceive any of them to ftir •, yet I left the Receiver 
unftopt as it was in the Window, upon a fufpition that the Air might 
not be able to produce its operation upon them in a Ihort time. 

3. And therefore palling by the fame place about 2, or 3 dayes after, 
I called in to look upon my Receiver, and found a number of my little 
Animals revived, as an attentive Eye mighteafily perceive by the mo¬ 
tion of certain little white fpe&s, when it was helped to obferve it by 
little marks,I made on the outfide of the Glafs (which was purpofely 
chofen thinn and clear ) near this or that Mite,with a Diamond ; by .the 
approach to,or Recefs from which Marks,the progreffive motion became 
( perhaps within a minute) plainly difcoverable.efpecialjy if we ufed the 
following Expedient,(which I found the beft of thofe I try'd,) namely, 
Thac,when the Eye perceived little white fpecks that looked like Mites, 
the Receiver Ihould be fo turned and returned, that the bellies and feet 
of thofe little Creatures were uppermoft, notwithftanding which they 
would not eafily drop down,but continue their motion j which fpecks 
being made upon the Concave furface of the thin Glafs it felf (to which 
you may approach your Eye as much as you pleafejare thereby rendred 
much more eafily vilible. But,this being only intimated upon the By, I 
proceed to take notice,that in the newly mentioned Receiver the Mites 
did,by ftirring up and down .continue to appear alive for 2 or 3 dayes 
after,if not longer. I ihould not, I confeis, have thought it ridiculous 
to Aliped,that the Mites,which at firft lofl their motion,did at laft real¬ 
ly dye,and that thofe,I after faw ftirring up and dawn,were others new- 
ly generated in the included mouldy Cheefe ; But I was not apt to 
think this fufpicion probable •, not only becaufe of the extream difficul¬ 
ty of making any living Creature to be generated in Vacuo Boy Ham., but 
becaufe it did not feem agreeable to what I eJ fewhere noted about the 
way and time of thePropagation of Mites,w r hofe£ggsI have divers times 
obferved with pleafure,that at a feafon of the year, that was not favou¬ 
rable (for thefe things happened in a cold March,) newly generated 
Mites ihould in 2 or 3 dayes grow up to their juft bignefs,which.feveral 
of thofe,we obferved, feemed to have attained. 

4. But becaufe it doth not by the third Phenomenon appear, Whether 

or no,in cafe our Mites had been kept in a moveless ftate for a much 
confiderablerj time then 3 or 4 hours,they would have been recoverable 
by the admiffion of the Air ■, I fliall add,to iatisfy that doubt, That one 
of the Portable Receivers above-mentioned, being exhauiled and care¬ 
fully fecured from the regrefs of the Air, was kept from Munday morn¬ 
ing to Thurfday morning ; after all which time, our attentive Eyes be¬ 
ing unable to difeover any iigns of Life among the included Mites, the 
Air was let in upon them,and,after no long time, had fuch an operati¬ 
on upon them, that both I and othets could plainly fee them creep up 
and down in the Glaffes again. An 



